Effects of experimental hypothyroidism on myelin sheath structural organization.
A previous study using the 2'3'cyclic nucleotide 3'phosphodiesterase (CNPase), an oligodendroglial marker that also stain ensheathed fibers, showed a decrease in the number of immunoreactive fibers and a change in the pattern of CNPase immunoreactivity (CNPase+) in hypothyroid animals. CNPase+ fibers, in mature hypothyroid animals, showed a continuous pattern of staining in contrast with a discontinuous one in controls. As CNPase, in adult animals, can be found only in regions in which oligodendrocyte cytoplasm remains as internal, external and paranodal loops, it was suggested that the reduction of thyroid hormone levels leads to a failure in myelin compaction. Previous data showed a higher frequency of some abnormalities in myelin sheath as multiple cytoplasmic loops and redundant myelin profiles in mutant animals that present a failure in myelin compaction. The increase in the frequency of these abnormalities (multiple internal and external loops and redundant myelin) indicates a failure in the interrelations between the axons and the oligodendroglial processes. To verify if the thyroid hormone deficiency during CNS development disturbs these interrelations, we evaluated the frequency of the morphological abnormalities (multiple internal and external loops and redundant myelin) in myelin sheath of corpus callosum (cc) in experimental hypothyroidism. Randomic fields were kept by electron microscopy and the analysis of the frequency of morphological abnormalities showed a significant difference in hypothyroid animals at 60-day-old (PND60), with no significant differences at 90-day-old (PND90) animals. The frequency of multiple internal loops is higher in hypothyroid animals at PND60 that indicates a disturbance in the wrapping by the oligodendroglial process. These findings showed that thyroid hormone might modulate the axon-oligodendroglial relationships that are important for the adequate temporal sequence of events that occur during myelinogenesis, with possible consequences on myelin compaction.